A method of preparing an in situ papillary muscle in an ex-
The conventional excised and artificially perfused papillary muscle preparation has the disadvantage that it has a damaged region near the clamped end. The region seems to have a relatively large compliance, which limits the usefulness of the excised preparation for physiological studies of myocardial mechanics (KRUEGER et al., 1975 ). An in situ papillary muscle preparation seems to be free from such a disadvantage and to promise better understanding of myocardial contraction.
We developed a method of instituting an in situ papillary muscle preparation in the excised, metabolically supported heart. We devised an isometric force transducer and measured both resting and developed force of the in situ papillary muscle.
METHODS
Excised, cross-circulated heart. First, the excised heart preparation was instituted without any interruption of coronary perfusion with arterial blood. The method was the same as previously used (SUGA and SAGAWA, 1974) . Briefly, in each experiment two dogs were anesthetized iv. with a mixture of alpha-chloralose (60mg/kg) and urethane (600mg/kg). Both femoral arteries and veins of one dog, used as a support dog, were cannulated. Under an artificial respiration, the other dog was thoracotomized midsternally. The left subclavian artery was cannulated and connected to the arterial tubing from the support dog. The right ventricle was cannulated via the right atrium and drained into the funnel which had been connected to the venous tubing from the support dog.
Snares were placed around the descending aorta, the brachiocephalic artery, the superior and inferior caval veins and the azygos vein. All the snares were tied in the order of the azygos, then the aorta and the inferior simultaneously, and finally the brachiocephalic and the superior so that the aortic pressure was kept about normal. The heart lung preparation was now completed.
All the pulmonary hili were ligated and the respirator was stopped. The . Schematic drawing of the in situ right-heart papillary muscle preparation in the canine excised, cross-circulated heart. A:right atrium, B:metal base ring of the force transducer (TR), COR:arterial tubing from the support dog to the aortic arch of the excised heart, PM:papillary muscle, S:tubing to drip arterial blood on the papillary muscle, SG:strain gauge, V:tricuspid valve, and W:free wall. 
DISCUSSION
The in situ papillary muscle preparation enabled us to measure the contractile force in a stable physiological condition. The maximal developed force of the preparation was comparable with that of the conventional preparation of the excised, well oxygenated papillary muscle (BRUTSAERT et al., 1971) , although the beat of the latter was at lower temperature and stimulus frequency. KAVALER et al.(1971) have developed a different type of in situ papillary muscle preparation. They isolated the right heart with a total cardiopulmonary bypass, and exposed the anterior papillary muscles. The maximal developed force they reported is comparable with ours. Differences of our preparation from theirs are that 1) our heart was excised whereas theirs was in situ, 2) the excision denervated the heart completely and the denervation eliminated neural changes in inotropic background and stabilized the contractility, and 3) the cross circulation enabled the control of the coronary perfusion pressure. Changes in humoral inotropic background affect both preparations.
Judging from the stability and contractility of our in situ papillary muscle preparation, we consider that the present preparation is potentially useful for physiological studies of papillary muscle mechanics.
